Supplementary Figure S2. Rate of nonsynonymous (dN) and synonymous (dS) polymorphisms in a 191-bp fragment of the RFeSP locus of D. melanogaster lines.
dN/dS ratios are shown for intron2a group alleles (a) and intron2b group alleles (b). dN/dS ratios can be a robust method of inferring evolutionary processes acting on coding regions, if one considers the limitations of applying these measurements to intraspecies polymorphism studies 24 . Interestingly, all of the eight coding region polymorphisms that were found segregating in D. melanogaster RFeSP were found in intron2a group alleles, while none were found in RFeSP alleles of the intron2b group. For intron2a alleles, the average values obtained were: dN = 0.0069 ± 0.0001, dS = 0.0691 ± 0.0202, and dN/dS = 0.1121, which although not statistically significant (Fisher's exact tests, p > 0.1, considering dNObserved = dSObserved as the null hypothesis), roughly indicated a 9-fold excess of possible synonymous polymorphisms over nonsynonymous ones. Figure S6 . RFeSP-RA codons were biased by negative selection on RFeSP. An example of a correlation between codon usage bias and the fixation of PTC loss in the cryptic coding sequence of RFeSP-RA. Shown is the PTC loss that happened following the Tyr 199 mutation described in Figure 3b (main text). Red shows a bias for the TAU codon and blue shows a preference for the TAC codon. Supplementary Figure S8 . Noble is probably processed and requires an intact N-terminus to reach the mitochondria. (a) Gal-4 inducible transgenes used to study Noble function in vitro and in vivo. In pUAST-Noble-TagRFP-T, TagRFP-T is inserted posteriorly to the RFeSP termination codon, but in frame to Noble. Nevertheless, in addition to Noble-TagRFP-T, the production of non-tagged RFeSP is expected from spliced pUAST-Noble-TagRFP-T (since this construct carries the intron2b∆62). The predicted MW of Noble::TagRFP-T is ≈56 kDa. In pUAST-VisGreenRFeSP/Noble, VisGreen was inserted N-terminally following the Methionine. Thus both RFeSP and Noble should be produced concomitantly, with a predicted MW of ≈52 and ≈56 kDa, respectively. g Fu and Li's D2*/D2 as described in (58) h Fu and Li's F*/F as described in (58) i Fay and Wu's Y* as described in (59) j Achaz's Y*/Y as described in (41) k For each Test (T) p value = P(Tobs > Ttheo) according to 100000 coalescence simulations (41) e Mutations that do not induce a PTC in the reading frame of RFeSP-RA.
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f P(N) is the probability of the respective type of mutation amongst possible nucleotide substitutions in this 222 nucleotide stretch.
For each set there is only one nucleotide substitution that would result in a PTC (e.g., GGA must mutate to GGT, and not GGC or GGG to convert Lys222 of RFeSP-PA into a induce a PTC), therefore, the probability of a "neutral" mutation to RFeSP-RB inducing a PTC on RFeSP-RA is 1/222 x 1/3 = 0.0015.
Supplementary Discussion
The relationship between Tipulidae and other Diptera and its possible implications on the intron2 evolutionary course
In our analyses of the evolution of RFeSP intron2, Tipula sp. was placed basal to both Culicomorpha and Psychodomorpha based on the apparent consensus between morphological and molecular data 27, 28, 45-47 . Tipulidae (crane flies) have been traditionally placed as sister to all other Diptera based on morphological characters 27 .
Molecular studies do not disagree with this, but clearly show that lower Diptera diverged very quickly, so that support for the branching relationships between these families is generally low 45 . However, it has been suggested that Tipulomorpha might not be the earliest branching infra-order in Diptera. This position has been recently attributed to Additional sampling in Tipulomorpha could shed light into this question. That intron2 at
